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^ * NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A sterling organization with which the boiling point has accommodated the heat carrier 15 of the range 
of -88.59-degreeC thru/or 23.8 degreeC in a sterling organization which comprises the heat exchanger 14, 

comprising: 

The expansion cylinder 3 which accommodated the expansion piston 2 which has the first piston rod 1. 
The compressing cylinder 7 which accommodated the compression piston 6 which is used as this expansion 
cylinder 3 free passage 4, and which has the second piston rod 5. 
The crank 8 connected with said first piston rod 1 and the second piston rod 5. 

The elevated-temperature side heat exchanger 12 and the low temperature side heat exchanger 13 which open 
for free passage the high temperature room 10 formed in said expansion piston 2 end face 9 said expansion 
cylinder 3 side, the cool room 1 1 formed in said compression piston 6 end face 9 said compressing cylinder 7 
side, and said high temperature room 10 and the cool room 11. 



[Translation done.] 
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* * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This docunnent has been translated by ccnnputer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the !nvention]This invention relates to recovery of the waste heat produced at the various factories of 

various industries, etc., and the sterling organization used in addition to this. 

[0002] 

[Description of the Prior Art]At various kinds of factories in the conventional several-kinds industry, many 
examples currently emitted into the atmosphere by making the heat below 99 degreeC into waste heat are seen. 
At the factory etc. which will treat an electric furnace if an example is given, waste heat discharge about about 
80 degreeC is performed. Usually, although the waste heat more than 100 degreeC. in addition to this, has 
various kinds of utilizing methods as a steam, the waste heat below 99 degreeC does not have a utilizing method 
now. and is emitted into the atmosphere in vain. For this reason, it has been a national problem on heat 
management. 
[0003] 

[Problem(s) to be Solved by the Invention]lt was made in order that this invention might improve the above 
situations, and that purpose is to lose the futility of the waste heat below 99 degreeC, and tends to collect the 
waste heat below 99 degreeC as power. And a sterling organization is used in order to reuse the waste heat 
below such 99 degreeC as power. That is, it is producing the sterling organization which specifically operates 
with the waste heat below 99 degreeC, and collecting waste heat. And it is providing the device which can 
collect waste heat again. Conventionally, if the sterling organization usually uses air. hydrogen, a helium, etc. as a 
heat carrier, and it is going to operate it for this reason and it tends to obtain a pressure twice the pressure of 
in ordinary temperature for the pressure of working medium, in the case of air, it needs the elevated temperature 
more than about 300 degreeC. 

[0004]If it sees about the cases where water is used instead of, such as the above-mentioned air, hydrogen, and 
a helium, the elevated temperature about about 600 degreeC is needed for making the pressure ratio about into. 
1:3. Therefore, in the conventional sterling organization, the above-mentioned usual waste heat below 99 
degreeC is unrecoverable. Made in order that this invention might improve the above situations, it is providing 
the sterling organization which operates at the temperature below 99 degreeC as mentioned above, and that 
purpose is for this to collect the waste heat below 99 degreeC. 

[0005]Although an object of this invention is to collect waste heat as mentioned above, even if the sterling 
organization of this invention is operated by not waste heat but the heat below 99 degreeC which made it 
generate positively, there is no inconvenience, and this invention also includes such a gestalt. 
[0006] 

[Means for Solving the Problem]When this invention that attains the above-mentioned purpose is described, it 
The expansion cylinder 3 which accommodated the expansion piston 2 which has the first piston rod 1, To this 
expansion cylinder 3, free passage 4 The compressing cylinder 7 which accommodated the compression piston 6 
to carry out, and which has the second piston rod 5, The crank 8 connected with said first piston rod 1 and the 
second piston rod 5, The high temperature room 10 formed in said expansion piston 2 end face 9 said expansion 
cylinder 3 side, The cool room 1 1 formed in said compression piston 6 end face 9 said compressing cylinder 7 
side, In a sterling organization which opens said high temperature room 10 and the cool room 1 1 for free passage 
and which comprises the elevated-temperature side heat exchanger 12 and the heat exchanger 14 which has 
the low temperature side heat exchanger 13, the boiling point is the sterling organization which has 
accommodated the heat carrier 1 5 of the range of --88.59--degreeC thru/or 23.8 degreeC. 
[0007] 
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[Embodiment of the lnvention]ln drawing 1 . 3 is an expansion cylinder and has accommodated the expansion 
piston 2 with the first piston rod 1. 7 is a compressing cylinder and has accommodated the compression piston 6 
which has the second piston rod 5. And the second car piston rods 1 and 5 are connected with the crank 8 with 
the phase contrast of 90 degrees for a start [ said ]. respectively. Next, 10 is the high temperature room formed 
in the end face 9 side of the expansion piston 2, and 1 1 is the cool room formed in the compression piston 6 end 
face 9 said compressing cylinder 7 side. And said high temperature room 10 and the cool room 11 are made open 
for free passage by the heat exchanger 14. and this heat exchanger 14 makes the elevated-temperature side 
heat exchanger 12 and the low temperature side heat exchange mechanism 13 open for free passage via the 
heat accumulator 1 6. as shown in the figure. 

[0008]In the elevated-temperature jacket 17. the elevated-temperature side heat exchanger 12 has many 
communicating tubes 18. and is formed, and hot gas or liquid passes through the inside of the elevated- 
temperature jacket 17, 19 shows the entrance of the gas and 20 shows an exit. Next, 13 is the low temperature 
side heat exchanger as mentioned above, and structure is the same as that of said elevated-temperature side 
heat exchanger. A low-temperature jacket and 24 show a communicating tube. 25 shows the entrance of low 
temperature gas or liquid, and 23 shows the exit 26. 

[0009]Although 16 is a heat accumulator and a detailed graphic display is omitted, several Oshi*s wire gauze is 
piled up and formed in the inside as an example. And the gas of 70 degreeC is flowing as an example from the 
entrance 1 9 of said elevated-temperature jacket 17, and you are made to discharge from the exit 20. The low- 
temperature hot water of 20 degreeC is flowing, and you are made to discharge from the exit 26 from the 
entrance 25 of said low-temperature jacket 23. 27 shows a seal ring. Although a graphic display is omitted, the 
flywheel is formed in said crank 8. 

[OOlOjNext, 15 is a heat carrier and the gas or fluid of the range of -88.59 degrees C-23.8-degreeC was used 

for the boiling point in this invention. As the boiling point is seen in Table 1 of an attached table as for the gas of 

-88.59-degreeC, it is ethane C2Hg, and in the fluid of 23.8 degreeC, the boiling point is chlorofluocarbon 

R1 1CCLF. And the gas or fluid of a large number which have the boiling point of the range between the boiling 

point of ethane thru/or the boiling point of the chlorofluocarbon R1 1 so that it may see in the table is used 

arbitrarily, 

[0011] 

[Table 1] 
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[0012]The reason for selecting the range of the boiling point of the above-mentioned heat carrier 15 is that each 
of those gases and fluids can cause increase of an effective pressure with the waste heat below 99 degreeC (for 
example, a 70 degreeC grade), and can operate a sterling organization forcibly. That is, these selected heat 
carriers 15 have the large pressure variation to the tennperature change in a comparatively low temperature 
region. This will be easily understood, if the difference of the absolute steam pressure in 20 degreeC of for 
example, the table and the absolute steam pressure in 70 degreeC is seen. For example, in the table, the 
absolute steam pressure in 20 degreeC of said chlorofluocarbon RIICCI3F is 0.9 kgf/cm^. As compared with this 
and absolute steam pressure 4.13 kgf/cm^ in 70 degreeC. it will be about 4.6 times. For this reason, the sterling 
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organization of this invention can be powerfully operated with the waste heat below 99 degreeC (for example, a 
70 degreeC grade). It will be easily guessed fronn the above-mentioned pressure ratio that it can be made to fully 
operate also with the waste heat about 60 degreeC. 

[0013]If the operation of the sterling organization of this invention constituted in this way is described, 
synchronized operation of the expansion piston 2 and the compression piston 6 will be first carried out with the 
phase contrast of 90 degrees, respectively. Ammonia was used as an example, the gas of 70 degreeC has passed 
the elevated-temperature side heat exchanger 12 as an example, and the gas of 20 degreeC has passed the 
heat carrier 15 as an example to the low temperature side heat exchanger 13. In the case of passage of the low 
temperature side heat exchanger 1 3. the ammonia which was 20degreeC goes into the elevated-temperature 
side heat exchanger 12. and it becomes 33,7 kgf/cm^, and the pressure which was 8.74 kgf/cm^ as it saw in 
Table 1 obtains one about 3.9 times the large pressure of this, and carries out heating expansion. 
[0014]On the other hand, if the space of the cool room 1 1 is almost lost, the compression piston 6 will begin 
descent through a top dead center. In that case, an expansion piston descends further according to the 
difference of a phase, and it goes up through a bottom dead point. Ammonia in the high temperature room 10 
passes along the heat accumulator 16 through the elevated-temperature side heat exchanger 12, passes the low 
temperature side heat exchanger 13, and fills the cool room 1 1. The compression piston 6 reaches a bottom 
dead point earlier than the expansion piston 2, again, later than [ again ] a compression direction, the expansion 
piston 2 also reaches and descends to a top dead center, and this sterling organization works in this way. 
[0015] 

[Effect of the Invention]In the sterling organization which this invention is constituted as mentioned above and 
has the compressing cylinder 7, the expansion cylinder 3, the elevated-temperature side heat exchange 
mechanism 12, and the low temperature side heat exchange mechanism 13, -By having made the heat carrier 15 
which has the boiling point accommodate within the limits of 88.59 degrees C-23.8 degreeC. And in the 
comparatively low temperature range below 99 degreeC, since the pressure variation to a temperature change is 
large, the substance determined as these specific ranges. By exhaust heat below 99 degreeC, the sterling 
organization which operates forcibly can be provided and, thereby, the waste heat below 99 degreeC can be 
utilized effectively. The sterling organization which operates very easily can also be provided by not being based 
on waste heat but operating the sterling organization of this invention with the heat below 99 degreeC. 
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♦ NOTICES* 

JPO and tNPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by connputer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l3 The example of this invention is shown and it is a sectional view of a sterling organization. 
[Description of Notations] 

1 The 1st piston rod 

2 Expansion piston 

3 Expansion cylinder 

4 Communicating part 

5 The second piston rod 

7 Compressing cylinder 

8 Crank 

9 End face 

10 High temperature room 

1 1 Cool room 

12 Elevated-temperature side heat exchanger 

13 Low temperature side heat exchanger 

14 Heat exchanger 

1 5 Heat carrier 

16 Heat accumulator 

17 Elevated-temperature jacket 

18 Communicating tube 

19 High-temperature fluid entrance 

20 High-temperature fluid exit 

23 Low-temperature jacket 

24 Communicating tube 

25 Cryogenic fluid entrance 

26 Cryogenic fluid exit 

27 Seal ring 
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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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